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1 1—287583 

# 

i ] 

(m, nte&{ce«£, m<n) , 

itfgaif^^-^^miHli^^ »l©lfftf-* (h. k) (h=l~nu 
k = 1 ~n) 5:m2<Dtr^5 r -^tC^g|b, 

ftf-^^WSm (k-1) + h#g ©1^*5*- 

mXnfiOBl (MM (h, k) tl, h = 1 ~m. k=l~n, m, n lt£k 
m<n) $r^i-S®^gp-efeoT, tafB®mttT F T SrWT £®*I3B 

t, 

'r* c r-# (h, k) (h=l~m, k = 1 ~n) £f5 2 (D Iffyfr — % fC^^ 

BulH^l^^^-^Sr^-r^tf^^-^ (h, k) tt, itriBSfl 2 tf) tf 
ftf-^«t4m (k-1) + h#@^tf^^-# &C»£n<S>3 £: £ 

1 ffi|£# 2000-3065895 



11 — 287583 

m&m 1 £ it 2 CIB^(D?K^^gS: 3lffl^fcIt5:#^t5'J7^ 

ff:£3l 1 * tc It 2 {C|S«©?g^^^fi *3®m^&Z.£Z&m£?2>-7U> 
5 ] 

m&mi*frit2izmm<DmMimttMn*imm^t~z£Zftm£?&vT'7 
m&&izt~it2izmm(Dm&mmmn*imm^fr^£*&m£*z>-7uis 
m&miz&it2izmm<nmg,m^mmzm^z£&mmt-tz>'\v 

ff:£3C 1 £ £ & 2 lCSB*©?g^^MS £ ffl V^ 3 £ £ 4#& £?Z> tfttU* 

im&m i o ] 

m&mi*t^t2izmm<Dmmm7&mmzm^z£*mm£?zDVD7u 
[ft ^ 1 1 ] 

m^mi^r=.it2\zmm<Dm^m^mm^m^z\t^mii-t^'r>( 
J mm. 

[0 0 0 1 ] 
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i 1 — 287583 

o 

[0 0 0 2] 

(TFT) £#§g^£&fl5#^lC#&tbT£T^So T# 
[0 0 0 3] 

W-f^vh U ^^M^^*;i/K j e©H*asJcgc-h~iS[W^%«)T F T 

■#vhy ^x^ic@g«$ti. #TFT{c^3tifcw*m@{cmA*j-rs«#$: 

[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 

[^ m tfM& b j: e> h $ mi 

W^gi: bTMv*&*i<5*aE<z> : b<z>£»'eJ&:<, 7n> 9 — 
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1 1 — 287583 

[0 0 0 8] 

•T 0 m 1 4{Cfc^T. 1 lOOO&ii/U^/, 11100(iV-XF7>f^ 
1 1 2 0 0 &>f- h >f A\ 113 0 O ttM^gP, 1 1 4 0 0 l£ F P C3^T* 

, W/H=4/3, £fc«:W/H= 1 6/9-e$>So 

[0 0 0 9] 

xK7^f^0At®WSi:!5:oT<5. v-* F^-f ^ti^f- F F 

[0 0 10] 
[0011] 

*^<z>m^^eii. mmffi<Dffi<Dmz*vt> mmm&Wi&skitifL. m 

tS„ fit, ^SA^A^^tiS^^-^Srdfe^A, V-XF^-fAlC 
[0 0 12] 
[0 0 13] 
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#5|2 i 1 — 287583 
(m, n&2Ucg£SISu m< n ) „ 

mm¥T*T-*^Wkmmz> 'mio^r*?-* (h, k) (h=i~ m . 

k=l~n) fcf^GDfcf^^-^tC^glU 

MfB^lCD^^-^^^i-Stf^^-^ (h, k) mmm2(D\f 
f*f-3!$:MtSm (k-1) + h#g©lf^;fr5 i -#^m£*i<5;i££ 

[0 0 14] 

mXa|®8i (MM (h. k) h = 1 ~m, k = 1 ~ n , m, nli^ 

iCg^gf, m<n) ^^-rSH^SPT'feoT. f&SJHUlttT F T *lM~*Z> MM® 

(h, k) (h=l~m. k=l~n) £g§ 2 © tf^tf^- # IZ^M 

U 

[0 0 15] 
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i 1-287583 

[0 0 16] 

m i Krt?*mM<z>Mm<DWL&m7*mmz. 1000 te^n^* 

"r-*$Z&m&2 0 0 0 £^l/TV*5 0 ?K6A*/b 1 0 0 0 h F^-f Al 

100, V-XK7>f/tl 2 0 0, MtSPl 3 0 Ofc^tFFPCSgs^-l 4 0 0£ 
^LTV^„ tf^^^-^^^HIS&2 0 0 0 jCtt^^-?-* (VIDEO) # 
A^J^tlSo ^rtf-ftW2 0 0 0H tf-?^-* (VIDEO) £ 
tf^^-^-^n (VIDE On) IC^SIU M'tUc't — % n (VIDEOn) £ 

M;^M o o ooy-^ K5>f;U 2 o o icffisfr-rs,, tf^-x-^n©^ 

X.^" n" tt. "new" fc^urr&o fcfc, rr^H #2glB<zmM!^a@ 

& (5x4) ®st (mxm (Dmrnm^-t^WL^^^^^mizt-oxmrnLx 

[0 0 17] 

*ftm<Dm&m*mn<DW.gkrt*)\'iz&^Ti*. m^^^/^i o o o©^©^ 

f^l 3 0 0©;R£) IBiigP 1 3 0 0 <Dffi<D^Z K^>f A©«# 

*l^©H*fiP 1 3 0 0(Z):R3) £wti-&£, L>w-e&&„ 
[0 0 18] 

. EUJCtt, 3 0 0©Btt*j£#^3*lTV\£. Htf 1 3 0 0&, 0 

il31 0#VhU ?X^lC@eS3*lTV>£#f&S:£:<5o Mil 310lt TF 
T1 3 20, §J|§il 3 3 0, )HS 1 3 4 0 £>tLTV%.5 0 TFTOV 

(COM) JCiBRStlTV**. &33, 1 3 3 0 0 2 IC^ 

■*-jiy-efc<T*>«fcV\, liU 1 3 0 0 SMtSil 13 10 Ctt, ■£ 

tl^tl, (1, 1) , (1, 2) , • • - , (4, 5) fcV^tfHf-tftftt&ftT 
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#5p i 1 — 287583 

^s. &Mt. ^ti^tuommzmm a> n ^£nf^„ 

[0 0 19] 

>f- h K^-f Al 1 0 Ofr^ltf- Vm^UG 1, G2, G3, G4fcj:t>*G 

5ic)iRr^^M#^«^$^i^o ^-hftisGia:, mi (i> D , mm ( 

2, 1) , MM (3, 1) &£Z$mm (4, 1) O-etl^TtlOT FT 1 3 2 OCD 

4*- hmmizmffiztiT^z* v-hm^i&Gziz. mm d> 2) , mm (2 

„ 2 ) , MM ( 3 , 2 ) 35 J: OTiH ( 4 „ 2 ) ©^-tl-etlOO T F T 1 3 2 0 <Dtf 

- hwmz.mmt*ftT^z> 0 ?-hmm&Gz\^ mm a, 3) „ mm (2, 

3) , mm (3. 3) jJSitfHfii (4, 3 ) (DZtl^tUDT FT 1 3 2 0<Dtf- 

hmmizmffitmx^z. #-hm^mG4&. mm a, 4) , (2, 4 

) „ mm (3, 4) £J:tfMi (4, 4) <D^tl^4x©TFT 1 3 2 0©^- h 

mmizmmztiT^z. >^-h##^G5i±, Mm a, 5) „ 11 (2 

. 5) , mm (3, 5) 33<fctJf®m (4. 5) OD-e-Jl-^tlODTFT 1 3 2 0 ©4* 
[0 0 2 0] 

V-X K^>f/tl 2 0 O^tttf^:*-^- 2MEIi& 2 0 o o -efj^snki^ 
n (VIDEOn) ^AAStlS. V-X K7^f/U 2 0 Ott, V-X 
ffiSl, S2, S3, S 4 5:IUT#Ii©T F T©y-7.«tAlfr^T 
-^WtS= ^fe, V-XifllSllj:, li (K 1) , li (1, 2) 

, mm cu 3) , mm cu 4) &&T$mm (u 5) ©^*i^*i©tft© 
v-^M^cc^$tiTVA^ 0 v-^m^ms2it. mm (2, n , Mm (2 
, 2) , ®m (2, 3) „ mm (2. 4) is&Tfmm (2, 5) ©^£*i^*i©t 

FT©V-XTOlCg^£*lTV^ 0 V-X-f3#i^S 3 tt, ®5ft (3. 1) , W 

m (3, 2) , mm (3. 3) , mm (3, 4) (3, 5) ozn^e 

tuDTFTw-xmmzmmztix^z* y-^t^is4n am (4, 1 

) , MM (4. 2) , ®^ (4, 3) „ mm (4, 4) &£Tfmm (4, 5) © 
^tl^tKAT FT©V-xM^Cg^£*lT^6., 
[0 0 2 1] 
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1 1-287583 

ftf-^^SIIiI?&2 0 0 0S, tf^^--?- # (VIDEO) fctf-r;^-* n 
(VIDE On) lC^-rs o 0 3l:#MtS o ®3lCl*, If -t^t 2 - # (VI 
DEO) tftr^r-r'-* n (VIDE On) &C^g|£ tlSjSfrf-a^StlT 
tf^-?-* (VIDEO) tc£V%T> ^-tf-T^^-^lCte, (1,1), (1 
, 2) , • • (5, 4) ^<D#^#tftte>*lT^£ 0 JBllfe, ^K^*-^-* 

Srbf-r^-^ (1, 1) *£nf^. 
[0 0 2 2] 

. o*y, tr^^-* (i, D »vi (i, i) tcgyfrsn (o£»k Hit 

(1, 1) ©TFT©y-XM^lc£y&£;ft) , tf^*--?-* (1, 2) teWi^ 
(l, l) tc£y&£*i£„ 
[0 0 2 3] 

m&m<D\?T*T- * (VIDEO) it, Vr*^-* (1, i) , tf^^r-r-' 
(1, 2) , fcf^f^-* (1, 3) , • • • , ¥^7tT-$ (5, 3) , 
Xt*?-* (5, 4) £V^J!K;?T*g/&24xTV*5. U#*U &ftm<DltL&t3i 

m ( i , i ) > ant ( 2 , i ) „ mm ( 3 , i ) , mm (1,2), • • • , m 
m (3, 5) , mm (4, 5) i^;*--? 2 -* (video) © 

tjmm\zK1i-lrz>z.}Ltf'Z^r£\ l \ 0 

[0 0 2 4] 

^ZLT\ ^SlB&Otf^ 1 ^-^ (VIDEO) fc^r-?-*^!®^ 0 
OOlCioT^ftr-^n (VIDEOn) K^gl^ttS,, <Z> tf 5^ ^ 

-* n (VIDEOn) te, tf^^-* (1, 1) , tf^T 1 -* (2, 1) 
, fc^:^-* (3. 1) , • • ifr*^-* (3, 5) , bf^tT 1 -* ( 
4, 5) fcVOJB#T^j£3*l*tV*<&. £oT, tf -r^- # &jg-f»&Mtlc 

[0 0 2 5] 

irt% ^HJfe<Z)^ffilC^3W-5lf7 : ^5 i -^^mtgIS&2 0 0 0 OfKttEU&ttft 
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iff 5 !* 11-287583 

tcavto ^mm<Dmmiz^xit. \ZT*?-93mm$k2. o o o&, 

hf^^tf-V*/* 2 10 0, 2 2 0 OfecfctfT Fl/X^cr:* # 2 3 

OO^fUT^S. hT^TT^-* (VIDEO) fcfc, If -r:*'?- #^#liaS& 2 0 
0 O^fcT-x^:? *-*^ # 2 10 0{CA#3*l, U 2 2 0 0 ICMB&SH'fii^tl 

So 7K^J?x*U-* 2 3 0 0S, 2 2 0 OICflaliStlfctr^^^- 

^&^TjEOJK^tfK-^HJ'rfe*)©^ Ki/x&JBjeu, 2 2 0 O^&lf^ 

y*-*?v* 2 i o o^^Tr^^^^m&M^-rSo ^ ut, tr^a-^*--^ 

9>210 0 ^ P> tf ^ n (V I DEO n) 

[0 0 2 6] 

*^«©J^l»K:.*V^Ttt, tf^^-* (VIDEO) fcitftf-r^-y 1 
-#n (viDEOn) ttV^nfc^^/b^-^Tf&Sfcl/jfc:, D/ 
AggtlSftS J: 15 A/D^mES&S:m ^ £ r £ \Z <fc o T □ 9 l^t^- & £ 

[0 0 2 7] 

) MM (iXi) oa^g|S$:^t-S|gaA^;i/S:^-r«, m, ntt^JCgflS 

BrefeS. fcfc, ««RK:tt, &&tfi-Dtt*>tiT1S*)* #Bi^Ii (h, k) 
(h=l~m, k = 1 ~n) "£5tL/TV^<2>o 
[0 0 2 8] 

>f- h K^W A3 1 0 O^&fcty- h##^G 1, G2, • • Gn-lfc 

£tfGnizmikm%im-%ft&m-znz>o f-bm^MGnz. mm u, n , 

flt (2, 1) , - - - , MM (m- 1, 1) £<fctfMii (4, 1) (Dtn^tl 
<DT F T 3 3 2 0<D^f~ hWglC^ge^tlT Vx£ 0 ^-h##^G2li, ®fH ( 
1, 2) , Hit (2, 2) „ • • - , mm (m-1. 2) £J;t>*Mi5i (m. 2) 
©^•tl/-^tl©T F T 3 3 2 0 (Dtf— MMsglCScM^tlT V*<5„ EMSftlC, ^f- hi§ 
#»Gnfcl:, Bag (1, n) . MM (2, n) , • • Wig (m-1, n) 
£&mm (m, n) ©^4x^tl©TFT3 3 2 0<D*f- hWStCg^^tlT 

o o 

[0 0 2 9] 
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11—287583 

n (VIDE On) #A#£*l5„ V-X F7>f A3 2 0 OH V-^^HS 

1, S2, • • - , Sm-lSi^SmSrlbt^MiOTFKiDV-^tiA 

if-?*--?- y-^if«isitt, mm a, d , mm ( 

1,2), • • - , B£ (1, n-l) &£T$Wm (1, n) ©"ttl-eftOT F 
T 3 3 2 0<DV-Xffi.mzmWi2ftT^Z>. y-^fHS2», (2, 1 

) , MM (2, 2) , - • MM (2, n-l) &£&Wm (2, n) tf>^*l 
^TtlCOTFT3 3 2 OCDy-X^^lC^$tlTV^e„ ftftlC* V-.*fS#l§S 
mJ4, ®ig (m, 1) , MM (nu 2) , • • Mm (m, n-l) £J:tfm 
(m, n) (Dttl^tUDTFT 3 3 2 0 © V-XM^lCg^£;ftTV^ 0 
[0 0 3 0] 

rz:T% ssic^-r^^^^^A^^tcA^^tiStf-?^-^ (VIDE 

On) OD#j£tCoV*TlfcfB-r£o 
[0 0 3 1] 

VIDEO) fcfc, tr^*"?-* (1, 1) . fc^*^-* (1, 2) , - • 
fc^*"^-* (1> n-l) , l^rrt'r- $ (1, n) , l^*? 2 -* (2, 1 
) , if"rX"f-2 (2, 2) „ • • fcf^^-* (m, 1) , 
(m, 2) , • • fcf-T 2 # (m, n-l) , tf^7T^-# (m, n) £ 

v * e» pr # t» m S T V \ £ 0 

[0 0 3 2] 

^mm(D\f^7t^-$ (VIDEO) «, tf-7 t *7 s -*SEtftlffl»JCJ:o'rif-7 s 
Jt^—* n (VIDE On) KLSEfftSJlS. ^f&f&CDl^;*-^- * n (VIDE 
On) te, tf^^-^f (1, 1) , fcf^:*--^-* (2, 1) , • • tf-T 2 ^" 
-5=-# (m-1, 1) , ¥^7t^-$ (m, 1) , I^t 2 *--?-* (1, 2) . - 
- ¥^r7t^r- % (m, n-l) , fcf-?;*-^-* (1, m) , tf^^^-Z ( 

2, n) , • • If-?^^-^ (m-1, n) „ If^T 1 -* (m, n) 
3JHjrT?*/fc3*iTV*So <fcoT, ^t^^-^fc^fcHiilCA^Sr H 
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1 1-287583 

[0 0 3 3] 

iot, ^mmommcDm^^Mzis^xa. i??*?-* (video) 

©hf-x^"?-* (lu k) te. fcf^T 1 - # n (VIDE On) ^MtS, m 
(k-1) + h#g©fcf"5 s :*-'5 s -* ilftS. 
[0 0 3 4] 

09*1^ ^^^-^ (VIDEO) ©tf^tf-x-* (1, 1) It. tf^T-r 
n (VIDEOn) fc^fft-TS 1 # g © fc^*-?- # tf^* 
(VIDEO) ©tr^T^-* (2. 2) te> ^>f^-#n (VIDE 
On) fct^fS (m+2) #|®lfftf-^ il&S. X^*?-* ( 

VIDEO) ©fcf^:*--?-* (nu n) tf^:*^-#n (VIDEOn) £ 
£ m n # @ © fc^:^— # £ & £ o 
[0 0 3 5] 

[0 0 3 6] 

07£#m*r&., 0 7 1C&. #||M©^ffi©^iII/t*;WC^T, ^^HSffi&lC 
[0 0 3 7] 

y-x h*7>f;U 2 o oi«fS[#e©y-X'®^s 1 fe<fct?s 3 izidtt? 

[0 0 3 8] 

i^tsrticiot, y-x K^-f ^©im^fll^^jc^y y-x F^-r 

[0 0 3 9] 
[0 0 4 0] 
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i 1 — 287583 

@1 6 {Cjj^ «fc 3 IC, e^*-?-* (VIDEO) Srtf^Tf-^-*^ 
ElgSlCioT^m-tSl^lC, #tf^^-^-^©4 5>#J & fi 1 ^, VIDEOnl, 
VIDEOn2, VIDEOn3^j:tfVIDEOn4S:ML/T^5. 
te, tf^^-^f (VIDEO) 5r4^UbfcMS:^L,fe^^m^tt^tllC|^ 

[004 1 ] 

[0 0 4 2] 

cmmm i ) 

chTFTil^^-^liSISrMtSPchTFTfeitfN c hTFTt 
[0 0 4 3] 

08 (A) icfcv^. *«6 0 0 1 ICfcM&T^* U#vX««^a3£»«£/B 

I*. Z1«)*5K6 0 0 1 ©T FTjgjfc^ffirtctt, ££tit 6 0 0 1 &©^*64HKiJt«: 

Til6 0 0 2?:^tS o M^H ^7X?CVDit'SiH 4 , NHg, N 2 
O^P,^tlSiftifti/'Jn>I$:l OOnm, HfttiC S i H 4 , N 2 O^P> 
fisjR3ft*lfcte£ft$/y 3>fl!S: 2 0 0 nmCDff^lC^M^-TSe 
[0 0 4 4] 

20—1 50nm (#* L < & 3 0~80nm) ©»ST?*ft3Bt«Kt=S: 
ftS^M6 0 0 3 a^ ^ 7 C V !? ifO»^ 



1 2 
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#5p i 1—287583 



&4^#Bi#&y> casts' y u>tf)v^-y&m*£<D#&Mmm*m-?2>it 
&®)¥m{bmzmm vx^&^o T*i6oo2^ti/'jn>i6o 
03 a tttHWW^tsr iitfnrtg-e&so-e, it^iiMLTt 

JBt©^tfr£{£^3l£<5r£;tf-e£S (0 8 (A) ) „ 
[0 0 4 5] 

zvx. <&%a<Dffi&<t&ffi*mmvT#M,m;i'V n>me 0 0 3 a^e>MHr« 

mm&m) *mmttiiz&^&. —-eii. #nf7-i 3 0 6 5 2f«ii 

4 0 0 — 5 0 01CT' 11%mnm<Dm#m*:fti<\ ^*2KHt:i;£5atom%j£* 

m^od^sb^ia^^ yaufrffc-rs©-*?, fNBs*is*gs«s/y n>jg<z>j?£w:^ 

'P1TZ> (08 (B) ) „ 
[0 0 4 6] 

■ebT, igfifts/y n>i6 o o 3 b *mmz.rt&-y->>fi,x, 

ft!6004~6 0 0 7Mt5. ^7X7C V fcli^rW # 

&&C<fc U 5 0—1 5 0 nm<Z>J?S©St'ffcS/y 3>KJCJ:*^X^Ji6 0 0 8 
MS O 8 (C) ) c #g£ifiWett, TX^M6 0 0 8tf>JfE£&l 3 0 nm£ 

[0 0 4 7] 

fltl/^ h7X^ 6 0 0 9 nf ^IMTFTSMtSItil 

&£,^K¥##JB 6004 — 6007 <D-£MK 1X10 16 — 5X10 17 atoms/c 



ffil£4# 2 0 0 0 -3 0 



11-287583 

T*ttfcV> (0 8 (D) ) „ 
[0 0 4 8] 

J^<DmWjm}&<D n ^ -V * F T © L D DIJ| 
nM?:#4t5^^i5:^f f fti 6 0 10-601 2 lcM^JC^*ni" 
&„ ^©fc«>, fc^Dtol^:* h^J** 6013~6016 ni 
$r##i-S^H#7t:m^bTtt. U> (P) *S>*k3R (As) £Mv^*U£&<. r 

zn?&y> (P) SrSfo&tJ-r^, 7*^70 ( pH 3 ) *R^t=.^ *y K--^ 

&£3gMLfc„ ^$tlfc^%M^6 0 1 7, 6 0 1 8<Z>y> (P) itS&2 
X 1 0 16 ~5X 1 0 19 atoms/cm 3 (D^Hi:-rtl,«av>„ 

^^$tlfc^f»S^M^6 0 17 — 601 9lC^^tlSnM?:#^-r^^%7C^ 

^t5t«)©tiftlT*fey, 3©M^c=bi^D^T'U> (p) £gsin-r£ ( 

H9 (A) ) „ h*^^^ 6 0 13—6016 $r^-T^o 

[0 0 4 9] 

7£tC, ^ S 6 0 0 8 S: 7 y if C J: 'J L 08 (D) £09 ( 

t5 0 0~6 0 0X:tl — 4B£[^<Z>il&#yg J $\ t^-if-^S'Mstf^&lCj: *J^e> 

44{fc©#8;£ffiV%.g>„ I/— !f-3^lCliKr F X^ri/^lz-if-^ (iS24 8 n 

HNKMMIfc5~ 5 0 Hz, X^;i/^-^l 0 0 — 5 0 0mJ/cm 2 ilU^ 
ym-J*<D*-A-^y7mi$* 8 0-9 8%t^$f5ri:lC<i:otStfi 

$ ft 5 li & < M^-T S £ £ -5 . 
[0 0 5 0] 

1 0 ~ 1 5 0 n m©f $ t* 'J n > ^^tfjfiil t*^ 1 5 . MxJi, 12 On 
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#5p i 1 — 287583 

^timmm^^m^r^tmmmmnvxm^x^^ 09 cb) ) „ 

[0 0 5 1] 

tLtti^K ^mmmxit. mm&<z>mikm±mmfr*>m,z>mmm (a) 60 

2 1fc^II^P>^SttI (B) 6 0 2 2 £*mmZ1*:2> 0 ^««(B) 6 0 
2 2 (Ta) . (Ti) , ^E'J^r^ (M o ) , Zy^'^y 

(W) fr£>3gfc£*i£ifciil, *fe»BaSa5clg$:^^i:-rs^^, mmjtmZffi. 
&&t>-&t=.&±m (MCttM o - W^li fettM o - T a ^1) 
•ttllia<, ill (A) 6 0 2 1 lZm<t*>#>l (TaN) , ^ffc#>^X-r 

y (wn) , mt^zy (TiN) m. mifrtv-fry (MoN) xmifc-rz. 
&t=.. mnm (a) 6 02 n±ftfwtit, ^>^f>i/'j^F, ^# 

>i"Jt>fK, tV^-ry-i/W* K£3SfflLT%mv\, (B) 6 0 2 2 
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